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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer circuit board advantageous 
for increasing the wiring density and mounting electronic components at 
higher densities. 

SOLUTION: The multilayer circuit board and semiconductor device 



including electronic components mounted on this circuit board are 
characterized as follows. A plurality of circuit boards each having 
conductor circuits on one or both surfaces of an insulative hard base 
and vias composed of a conductive substance filled in holes piercing the 
insulative hard base to reach the conductor circuits are laminated 
through adhesive layers and heated and pressed en bloc, solder bumps are 
formed just above the vias on the surface of the outermost conductor 
layer of one of the laminated circuit boards and electrically connected 
to these vias, and conductive pins or conductive balls are disposed just 
above the vias on the surface of the outermost conductor layer of the 
other circuit board and electrically connected to these vias. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The laminating of two or more sheets of the circuit board 
which have the beer hall where it comes to fill [ the conductive 
matter ] up opening which arrives at a circuit is carried out through an 
adhesives layer, one side or both sides of an insulating hard base 
material — a conductor — a circuit — having — this insulating hard 
base material — penetrating — said conductor — In the multilayered 
circuit board formed by carrying out hot press collectively, while is 
located in the outermost part among said two or more circuit boards by 
which the laminating was carried out. On the surface of the circuit 
board In the front face of the circuit board of another side which is 
located in right above [ of the above-mentioned beer hall ], and the 
conductive bump connected electrically is formed in the beer hall, and 
is located in the outermost part The multilayered circuit board 
characterized by arranging the conductive pin or the conductive 
conductive ball which is located in right above [ of said beer hall ], 
and is electrically connected to the beer hall. 

[Claim 2] one side of an insulating hard base material — a conductor — 
a circuit — having — this insulating hard base material — penetrating 
— said conductor — with two or more sheets of the one side circuit 
board which have the beer hall where it comes to fill up the conductive 
matter in opening which arrives at a circuit The laminating of the one 
side circuit board which has opening which arrives at a circuit is 
carried out through an adhesives layer, respectively, one side of an 
insulating hard base material — a conductor — a circuit — having — 
this insulating hard base material — penetrating — said conductor — 
In the multilayered circuit board formed by carrying out hot press 
collectively, while is located in the outermost part among said two or 
more circuit boards by which the laminating was carried out. On the 
surface of the circuit board In opening of the circuit board of another 
side which is located in right above [ of the above-mentioned beer 
hall ], and the conductive bump connected electrically is formed in the 
beer hall, and is located in the outermost part the conductor of the 
circuit board — the multilayered circuit board characterized by 
arranging in a circuit the conductive pin or the conductive conductive 
ball connected electrically. 

[Claim 3] the letter of a projection which connects electrically to the 
beer hall each circuit board which constitutes said multilayered circuit 



board corresponding to the beer hall location — the multilayered 
circuit board according to claim 1 or 2 characterized by forming the 
conductor. 

[Claim 4] The conductive matter with which the beer hall of each circuit 
board which constitutes said multilayered circuit board is filled up is 
a multilayered circuit board according to claim 1 or 2 characterized by 
being the metal plating layer formed of electrolysis plating processing. 
[Claim 5] The distance between the adjoining beer halls formed in said 
each circuit board is a multilayered circuit board according to claim 1 
or 2 characterized by being formed so that it may become large as it 
goes to the circuit board of another side from one [ said ] circuit 
board. 

[Claim 6] The semiconductor device which comes to contain the electronic 
parts electrically connected to the conductive bump formed in a 
multilayered circuit board according to claim 1 to 5 and the circuit 
board of the outermost part of the multilayered circuit board. 
[Claim 7] The semiconductor device according to claim 6 which comes to 
connect a capacitor chip with the front face of the circuit board and 
other circuit boards of the outermost part which counters electrically 
while a stiffener is arranged at the periphery section of the outermost 
circuit board which carries said electronic parts. 
[Claim 8] Have the beer hall where it comes to fill [ electrolysis 
plating ] up opening which arrives at a circuit, and it corresponds to 
that beer hall location, one side or both sides of an insulating hard 
base material — a conductor — a circuit — having — this insulating 
hard base material — penetrating — said conductor — the letter of a 
projection electrically connected to the beer hall — with the 
multilayered circuit board formed by carrying out a laminating through 
an adhesives layer, and carrying out hot press of two or more sheets of 
the circuit board which come to have a conductor collectively In the 
semiconductor device which comes to contain electronic parts, such as an 
LSI chip electrically connected to the circuit board located in the 
outermost part of the multilayered circuit board While is located in 
said outermost part. On the surface of the circuit board While the 
conductive bump who is located in right above [ of said beer hall ], and 
is electrically connected to the beer hall is formed In the front face 
of the circuit board in which said electronic parts were electrically 
connected to to the conductive bump, and said electronic parts were 
carried, and the circuit board located in the outermost part in the 
opposite side The semiconductor device characterized by connecting the 
chip capacitor electrically to the beer hall which is directly under 



[ said ] electronic parts. 

[Claim 9] The semiconductor device according to claim 8 characterized by 
pasting up and fixing the stiffener at the periphery section of the 
circuit board in which said electronic parts were carried. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The multilayered circuit board formed by this 
invention' s relating to a multilayered circuit board advantageous to 
super-high density wiring, carrying out the laminating of the one side 
circuit board to the both sides, respectively by using as a core two or 
more sheets of the one side circuit board which have a restoration beer 
hall especially, or the double-sided circuit board, and carrying out 
package hot press of the circuit boards by which the laminating was 
carried out through adhesives, and the semiconductor device using the 
multilayered circuit board are proposed. 
[0002] 

[Description of the Prior Art] An LSI chip etc. goes away in the front 
face of the outermost part of a multilayered circuit board, and ******** 
electronic parts are carried in it. As an approach of carrying 
electronic parts in such a multilayered circuit board the conductor 
formed in the front face of the outermost part of a multilayered circuit 
board — in the predetermined location on a circuit The component hole 
for inserting the terminal area of electronic parts and the land for 
connection which has mist and a big path in the part surrounding the 
component hole from the path of a component hole are made to form. The 
pin mounting method by which the lead group of electronic parts is 



connected here with soldering, Cream solder is beforehand applied on the 
land made to form in the predetermined location on a circuit, a 
conductor — After laying so that the terminal area of electronic parts 
may contact cream solder, the surface mount method to which electronic 
parts are connected is held by carrying out a reflow within the ambient 
atmosphere maintained in the temperature requirement which solder fuses. 
[0003] 

[Problem (s) to be Solved by the Invention] however — the above 
approaches — a conductor — it is indispensable to prepare on a circuit 
the land which has the path of moderate magnitude, however, the request 
of the miniaturization of electronic equipment in recent years, and 
advanced features — following — the number of loading of electronic 
parts — ** — < — if it becomes, so that the gross area of a land 
cannot be disregarded — size — coming — < — it had become the 
inhibition factor of densif ication. 

[0004] moreover, the solder resist for preventing that solder flows to 
an unnecessary part in the case of soldering for connecting electronic 
parts, and a short circuit, an open circuit, etc. take place — 
beforehand — applying — < — things are also indispensable. For this 
reason, in consideration of the location gap error in the case of solder 
resist printing, allowances needed to be seen and designed between 
wiring, and this had also become the inhibition factor of densif ication. 
[0005] The place which it is developed in order that this invention may 
solve the technical problem which the conventional technique holds, and 
which was mentioned above, and is made into the purpose is to propose 
the semiconductor device using the possible multilayered circuit board 
and possible it of densif ication. 
[0006] 

[Means for Solving the Problem] Artificers hit on an idea of the 
contents shown below to invention considered as a summary configuration, 
as a result of inquiring wholeheartedly towards implementation of the 
above-mentioned purpose. It has a circuit, namely, the multilayered 
circuit board of (1) this invention — one side or both sides of an 
insulating hard base material — a conductor — The laminating of two or 
more sheets of the circuit board which have the beer hall where it comes 
to fill [ the conductive matter ] up opening which arrives at a circuit 
is carried out through an adhesives layer, this insulating hard base 
material — penetrating — a conductor — In the multilayered circuit 
board formed by carrying out hot press collectively, while is located in 
the outermost part among two or more circuit boards by which the 
laminating was carried out [ above-mentioned ]. On the surface of the 



circuit board In the front face of the circuit board of another side 
which the conductive bump who is located in right above [ of the above- 
mentioned beer hall ], and is electrically connected to the beer hall is 
formed, and is located in the outermost part It is characterized by 
arranging the conductive pin or the conductive conductive ball which is 
located in right above [ of the above-mentioned beer hall ], and is 
electrically connected to the beer hall. 

[0007] (2) moreover, the multilayered circuit board of this invention — 
one side of an insulating hard base material — a conductor — a circuit 
— having — this insulating hard base material — penetrating — said 
conductor — with two or more sheets of the one side circuit board which 
have the beer hall where it comes to fill [ the conductive matter ] up 
opening which arrives at a circuit The laminating of the one side 
circuit board which has opening which arrives at a circuit is carried 
out through an adhesives layer, respectively, one side of an insulating 
hard base material — a conductor — a circuit — having — this 
insulating hard base material — penetrating — said conductor — In the 
multilayered circuit board formed by carrying out hot press collectively, 
while is located in the outermost part among said two or more circuit 
boards by which the laminating was carried out. On the surface of the 
circuit board In opening of the circuit board of another side which is 
located in right above [ of the above-mentioned beer hall ], and the 
conductive bump connected electrically is formed in the beer hall, and 
is located in the outermost part the conductor of the circuit board — 
it is characterized by arranging in a circuit the conductive pin or the 
conductive conductive ball connected electrically. 

[0008] the letter of a projection which is electrically connected to 
each circuit board which constitutes the above (l) and the multilayered 
circuit board of (2) in the beer hall corresponding to the beer hall 
location, and projects from the front face of the circuit board — it is 
desirable to form the conductor. 

[0009] Moreover, as for the conductive matter with which the beer hall 
of each circuit board which constitutes the above (l) and the 
multilayered circuit board of (2) is filled up, it is desirable that it 
is the metal plating by electrolysis plating processing. 
[0010] Furthermore, in ****** (1) and the multilayered circuit board of 
(2), being formed so that it may become large is desirable as the 
distance between the adjoining beer halls formed in each circuit board 
by which a laminating is carried out goes to the circuit board of 
another side from one [ said ] circuit board. 

[0011] (3) Moreover, it is characterized by the semiconductor device of 



this invention coming to contain the electronic parts electrically 
connected to the conductive bump formed in a multilayered circuit board 
according to claim 1 to 9 and one circuit board of the outermost part of 
the multilayered circuit board. 

[0012] While a stiffener is arranged at the periphery section of the 
circuit board which carries the above-mentioned electronic parts, it is 
desirable to connect a chip capacitor electrically to the beer hall in 
the location which counters an electronic-parts helicopter loading site 
among the beer halls formed in the circuit board of the outermost part 
which counters the circuit board. 

[0013] (4) It has a circuit, moreover, the semiconductor device of this 
invention — one side or both sides of an insulating hard base material 

— a conductor — Have the beer hall where it comes to fill 

[ electrolysis plating ] up opening which arrives at a circuit, and it 
corresponds to that beer hall location, this insulating hard base 
material — penetrating — said conductor — the letter of a projection 
electrically connected to the beer hall — with the multilayered circuit 
board formed by carrying out a laminating through an adhesives layer, 
and carrying out hot press of two or more sheets of the circuit board 
which come to have a conductor collectively In the semiconductor device 
which comes to contain electronic parts, such as an LSI chip 
electrically connected to the circuit board located in the outermost 
part of the multilayered circuit board While is located in said 
outermost part. On the surface of the circuit board While the conductive 
bump who is located in right above [ of said beer hall ], and connects 
with the beer hall electrically is formed It is characterized by 
connecting said electronic parts electrically to the conductive bump, 
and connecting the chip capacitor to the front face of the circuit board 
in which said electronic parts were carried, and the circuit board 
located in the outermost part in the opposite side electrically to the 
beer hall which is directly under [ said ] electronic parts. 
[0014] In the above-mentioned semiconductor device, it is desirable to 
paste up and fix the stiffener for curvature prevention of a substrate 
in the periphery section of the circuit board in which electronic parts 
were carried. 
[0015] 

[Embodiment of the Invention] The circuit board which has the beer hall 
where it comes to fill [ the conductive matter ] up opening which 
arrives at a circuit is made into a configuration unit, this invention - 

- one side or both sides of an insulating hard base material — a 
conductor — a circuit — having — this insulating hard base material - 



- penetrating — said conductor — Combine appropriately [ these / two 
or more ], or it adds to these one side or the double-sided circuit 
board if needed, although it has the beer hall where opening was filled 
up with the conductive matter — a conductor — it is in the point using 
the multilayered circuit board fabricated by carrying out hot press 
collectively as a package substrate, after combining with the circuit 
board which does not have a circuit and carrying out a laminating 
through an adhesives layer. 

[0016] While is located in the outermost part among two or more circuit 
boards by which a laminating and package press forming were carried out. 
Namely, on the surface of the circuit board The conductive bump who is 
located in right above [ of a beer hall ] and is electrically connected 
to a beer hall in order to connect with the terminal for connection of 
electronic parts is formed. Moreover, the description is in the point 
that the conductive pin or the conductive ball which is located in right 
above [ of a beer hall ] and is electrically connected to the beer hall 
is arranged in order to connect with the hole for connection or the pad 
for connection on a mother board in the front face of the circuit board 
of another side located in the outermost part. 

[0017] ** In constituting the above-mentioned multilayering substrate 
using one side circuit board A-D of four sheets While is located in the 
outermost part as shown in drawing 1 . For example, in the front face of 
the circuit board A a conductor — the letter of a projection connected 
to the front face of the circuit board D of another side which a circuit 
is exposed and is located in the outermost part in a beer hall — the 
front face of the circuit boards A and D located in the outermost part 
as it becomes the structure which the conductor exposed and is shown in 
drawing 2 — a conductor — it becomes the structure which the circuit 
exposed. 

[0018] ** the front face of the circuit boards A and C which it locates 
in the outermost part again as shown in drawing 3 in constituting the 
above-mentioned multilayered circuit board using the one side circuit 
boards A, B, and C of three sheets, and the double-sided circuit board E 
of one sheet — respectively — a conductor — it becomes the structure 
which the circuit exposed. 

[0019] ** further — the above-mentioned multilayered circuit board — 
the one side circuit boards A, B, and C of three sheets, and the 
conductor of one sheet — the letter of a projection which it connects 
to the front face of the circuit boards A and F located in the outermost 
part in a beer hall, respectively as shown in drawing 4 in constituting 
using the circuit board F which does not have a circuit — it becomes 



the structure which the conductor exposed. 

[0020] although a multilayered circuit board can be constituted besides 
combination like the above-mentioned ** - ** — the conductor of the 
outermost circuit board — the part located in right above [ of a 
circuit / beer hall ] is formed in contact pads — having — moreover, 
the letter of a projection of the outermost circuit board — a conductor 
is fused in case the exposed part is hot press, and it is formed on the 
front face of an insulating base material at almost circular contact 
pads. 

[0021] the conductor which is exposed to the front face of the circuit 
board of the maximum upper layer according to combination as shown in 
drawing 1 — on a circuit Supply a suitable solder object and a solder 
bump is formed in order to connect with the electronic parts containing 
semiconductor chips, such as LSI. moreover, the beer hall location of 
the circuit board of the lowest layer — the letter of a projection — 
to the contact pads formed with a conductor, it is desirable that T form 
pin or a solder ball is connected in order to connect with the hole for 
connection or the pad for connection on a mother board. 
[0022] moreover, the conductor exposed to the front face of the circuit 
board of the maximum upper layer — T form pin or a solder ball connects 
by supplying a suitable solder object on a circuit — having — the beer 
hall location of the circuit board of the lowest layer — the letter of 
a projection — a solder bump can also be formed in the contact pads 
formed with the conductor. 

[0023] Also in the configuration by which combination the above- 
mentioned solder bump It is formed on the contact pads formed with the 
conductor, it is located in the outermost part — on the other hand, the 
conductor of the circuit board — the letter of a projection of the 
contact-pads top formed in a part of circuit, or beer hall right above - 
- the letter of a projection of the beer hall right above which exposes 
T form pin or a solder ball to the front face of the circuit board of 
another side located in the outermost part — the contact-pads top 
formed with the conductor, or a conductor — it will be arranged on the 
contact pads formed in a part of circuit, respectively. 
[0024] According to such a configuration, a restoration beer hall is 
prepared in a multilayered circuit board at high density, and it is 
located in right above [ beer hall ] which is exposed to the front face 
of the circuit board located in the outermost part among the beer halls 
by which densif ication was carried out in this way. Since a conductive 
bump, and a conductive pin or a conductive ball is arranged, the wiring 
layer in a multilayered circuit board It connects with electronic parts 



and the mother board containing semiconductor chips, such as LSI, by the 
shortest wire length through such a conductive bump, a conductive pin, 
or a conductive ball, and high density wiring-ization is attained. 
[0025] Furthermore, since it is the structure which formed one side or 
the double-sided circuit board with the same ingredient, and carried out 
the laminating of them, the crack or exfoliation on the basis of an 
interface resulting from thermal expansion cannot break out easily, 
therefore the dependability over a heat cycle test also improves. 
Moreover, when a multilayered circuit board is constituted only using 
the one side circuit board, it is not concerned with the existence of 
wiring formation, but is hard coming to generate curvature. 
[0026] Since a conductive bump, a conductive pin, and a conductive ball 
are located and formed in right above [ beer hall ] which is exposed to 
the front face of the circuit board located in the outermost part of a 
multilayered circuit board, it becomes unnecessary moreover, to form a 
solder resist layer like the conventional technique. The insulating 
layer of the circuit board located in the outermost part is because the 
role of a solder resist is played. 

[0027] moreover — the inside of opening of the circuit board of another 
side which the conductive bump whom is located in right above [ of a 
beer hall ] and while the multilayered circuit board of this invention 
is located in the outermost part among two or more circuit boards by 
which the laminating was carried out connects to the beer hall 
electrically on the surface of the circuit board is formed, and is 
located in the outermost part — the conductor — the description is in 
the point that the conductive pin or the conductive conductive ball 
connected electrically is arranged in a circuit. 

[0028] According to such a configuration, one of the circuit boards 
located in the outermost part of two or more one side circuit boards by 
which the laminating was carried out functions as the back up plate 
which does not have a restoration beer hall (because, a beer hall). 
Since it is smaller than the beer land of a inner layer, the condition 
at the time of beer formation the pin or the conductive ball of the 
conductivity in opening prepared in such the circuit board since the 
insulating layer of the outermost circuit board would press down the 
perimeter of a beer land — a conductor — since it is arranged so that 
it may connect with a circuit electrically, a solder resist layer is not 
needed. 

[0029] It is characterized by the semiconductor device of this invention 
coming to contain electronic parts, such as an LSI chip electrically 
connected to the conductive bump formed in the above-mentioned 



multilayered circuit board and the circuit board of the outermost part. 
According to such a configuration, since a bump' s surface smoothness is 
maintained, it is effective in un-connecting with electronic parts being 
lost. 

[0030] It is desirable to connect a chip capacitor to the beer hall in 
the location which counters an electronic-parts helicopter loading site 
among the beer halls formed in the circuit board which carries 
electronic parts in the circuit board in which electronic parts are 
carried in the above-mentioned semiconductor device while a stiffener is 
arranged at the periphery section surrounding electronic parts, and the 
circuit board of the outermost part which counters directly. According 
to such a configuration, -izing of the distance between electronic parts, 
such as an LSI chip, and a chip capacitor can be carried out 
[ shortest ], and the loop-formation inductance between both can be made 
small. 

[0031] Furthermore, the multilayered circuit board in which the 
semiconductor device of this invention formed the restoration beer hall 
with electrolysis plating, While is located in said outermost part 
coming [ electronic parts, such as an LSI chip electrically connected to 
the circuit board located in the outermost part of the multilayered 
circuit board, ]. On the surface of the circuit board While the 
conductive bump who is located in right above [ of said beer hall ], and 
connects with the beer hall electrically is formed In the front face of 
the circuit board in which electronic parts were electrically connected 
to through the solder ball to the conductive bump, and said electronic 
parts were carried, and the circuit board located in the outermost part 
in the opposite side It is characterized by connecting the chip 
capacitor electrically to the beer hall which is directly under [ said ] 
electronic parts. According to such a configuration, -izing of the 
distance between electronic parts, such as LSI, and a chip capacitor can 
be carried out [ shortest ], and the loop-formation inductance between 
both can be made small. 

[0032] In the above-mentioned semiconductor device, it is desirable for 
the stiffener for preventing the curvature of the whole substrate 
resulting from the difference in the coefficient of thermal expansion of 
each ingredient which constitutes the circuit board to be pasted up and 
fixed by the periphery section of the circuit board in which electronic 
parts were carried. As for this stiffener, it is desirable to be 
arranged so that the perimeter of the electronic parts which were formed 
from glass-resin composite material like BT, FR4, and FR5 and metallic 
materials, such as copper, and were carried in the circuit board may be 



surrounded. 

[0033] The insulating base material used in the multilayered circuit 
board and semiconductor device by this invention which was mentioned 
above By being not the prepreg of a semi-hardening condition but the 
hard insulating base material formed from the resin ingredient hardened 
completely, and using such an ingredient Since fluctuation of the final 
thickness of the insulating base material by press ** is lost in case 
copper foil is made to stick by pressure by hot press to up to an 
insulating base material, a location gap of a beer hall is suppressed to 
the minimum, and the diameter of a beer land can be made small. 
Therefore, a wiring pitch can be made small and a wiring consistency can 
be raised. Moreover, since the thickness of a base material can be 
substantially kept constant, in forming opening for restoration beer 
hall formation by laser beam machining, a setup of the laser radiation 
condition becomes easy. 

[0034] It is desirable that the hard base material chosen from a glass 
fabric epoxy resin base material, a glass fabric bismaleimide triazine 
resin base material, a glass fabric polyphenylene ether resin base 
material, an aramid nonwoven fabric-epoxy resin base material, and an 
aramid nonwoven fabric-polyimide resin base material is used as such an 
insulating resin base material, and a glass fabric epoxy resin base 
material is the most desirable. 

[0035] Moreover, the thickness of the above-mentioned insulating base 
material has desirable 20-600 micrometers. The reason is for securing 
insulation. While reinforcement falls and handling becomes difficult by 
the thickness of less than 20 micrometers, it is because the 
dependability over electric insulation becomes low, and if it exceeds 
600 micrometers, while detailed opening for beer hall formation will 
come to be hard, it is because the substrate itself becomes thick. 
[0036] As for opening for beer hall formation formed on the glass epoxy 
group plate which has the thickness of the above-mentioned range, it is 
desirable that 0. 5 - lOOmJ and pulse width are formed for pulse energy 
for 1 to 100 microseconds of the carbon dioxide gas laser by which pulse 
separation are irradiated in 0. 5ms or more, and a shots per hour is 
irradiated on condition that 3-50, and, as for the diameter of opening, 
it is desirable that it is the range of 50-250 micrometers. The reason 
is because connection dependability becomes low, and is because 
densif ication will become difficult if it exceeds 250 micrometers while 
it stops being able to fill up opening with the conductive matter in 
less than 50 micrometers easily. 

[0037] before the opening formation by such carbon dioxide gas laser — 



the conductor of an insulating base material — it is desirable to make 
a resin film adhere to a circuit forming face and the field of the 
opposite side, and to perform laser radiation from on the resin film. 
[0038] as the protective mask at the time of this resin film carrying 
out DESUMIA processing of the inside of opening for beer hall formation, 
and being filled up with metal plating by electrolysis plating 
processing in opening after [ that ] carrying out DESUMIA processing — 
functioning — moreover, right above [ of the metal plating layer of a 
beer hall ] — the letter of a projection — it functions as a mask for 
printing for forming a conductor. 

[0039] As for the above-mentioned resin film, it is desirable to be 
formed from the PET film whose thickness of the film itself the 
thickness of for example, a binder layer is 1-20 micrometers, and is 10- 
50 micrometers, the letter of a projection which mentions the reason 
later depending on the thickness of a PET film — since the height of a 
conductor is decided — the thickness of less than 10 micrometers — the 
letter of a projection — the thickness by which the conductor was too 
low with thickness, tended to become a faulty connection, and exceeded 
50 micrometers conversely — a connection interface — the letter of a 
projection — it is because a conductor spreads too much, so formation 
of a fine pattern cannot be performed. 

[0040] As conductive matter with which the interior of opening which 
penetrates the above-mentioned insulating base material is filled up, 
the metal plating formed of a conductive paste or electrolysis plating 
processing is desirable. Although restoration of a conductive paste is 
suitable in order to make it simple like a packer, to reduce a 
manufacturing cost and to raise the yield, metal plating, such as the 
metal plating formed of electrolysis plating processing in respect of 
connection dependability, for example, tin, silver, solder, copper/tin, 
and copper/silver, is desirable, and electrolytic copper plating is the 
optimal especially. 

[0041] thus, the conductor which formed in the insulating base material 
opening with which the conductive matter was filled up, although the 
beer hall which connects circuits electrically is formed In the 
semiconductor device using the multilayered circuit board and it by this 
invention The beer hall formed in each circuit board by which a 
laminating is carried out The distance between the adjoining beer hall 
is the smallest about the circuit board of the outermost part in the 
side which carries electronic parts, such as an LSI chip. The 
arrangement consistency of the beer hall formed in each circuit board by 
which a laminating is formed namely, carried out so that it may become 



the largest about other circuit boards of the outermost part in the side 
connected to a mother board Being formed so that it may become small is 
desirable as it goes to the circuit board of the side connected to a 
mother board from the circuit board of the side which carries electronic 
parts, such as an LSI chip, and according to such a configuration, the 
leading-about nature of wiring improves. 

[0042] the conductor formed in one side or both sides of the above- 
mentioned insulating base material — after thickness carries out hot 
press of the copper foil which is 5-18 micrometers through the resin 
adhesives layer which had the semi-hardening condition held, as for a 
circuit, it is desirable to be formed by carrying out suitable etching 
processing. Since copper foil can be firmly pasted up to an insulating 
base material by performing such hot press under suitable temperature 
and welding pressure, being more preferably carried out to the bottom of 
reduced pressure, and hardening only the resin adhesives layer of a 
semi-hardening condition, production time is shortened compared with the 
circuit board using the conventional prepreg. 

[0043] such a conductor — the substrate front face corresponding to 
[ can use the circuit board by which a circuit is formed in both sides 
of an insulating base material as a core of a multilayered circuit board, 
and ] each beer hall — a conductor — it is desirable that the beer 
land (pad) as a part of circuit is formed in the range the aperture of 
whose is 50-250 micrometers. 

[0044] moreover, one side of an insulating base material — a conductor 
— with the double-sided circuit board, the one side circuit board in 
which a circuit is formed can carry out the laminating only of the one 
side circuit board, and it is not only used as the circuit board by 
which a laminating is carried out, but can form a multilayering 
substrate, such the one side circuit board — setting — right above a 
restoration beer hall — the letter of a projection — it is desirable 
that a conductor is formed. 

[0045] the above-mentioned letter of a projection — as for a conductor, 
it is desirable to be form from a conductive paste or a low-melt point 
point metal, and since a conductive paste or a low-melt point point 
metal carry out heat deformation in the process which carries out the 
laminating of each circuit board, and carries out hot press collectively, 
it can obtain the multilayered circuit board which could absorb 
dispersion in the height of the conductive matter metallurgy group 
plating layer with which it fills up in said beer hall, so prevented a 
faulty connection, and is excellent in connection dependability, the 
above-mentioned letter of a projection — a conductor is the conductive 



matter with which it fills up in a beer hall, for example, the same 
ingredient as a conductive paste, and, moreover, can also be formed like 
the same packer. 

[0046] The conductive bump formed in the front face of the circuit board 
in the side which carries electronic parts, such as an LSI chip, among 
the circuit boards located in the outermost part of the multilayered 
circuit board formed of the above-mentioned laminating and hot press by 
being located in right above [ of a beer hall ] is formed in the shape 
of [ which was shifted a little from the shape for example, of a dot 
matrix, or it ] a matrix. 

[0047] Moreover, the conductive pin or the conductive conductive ball 
formed in the front face of other circuit boards in the side connected 
to a mother board among the circuit boards located in the outermost part 
by being located in right above [ of a beer hall ] is formed like for 
example, the above-mentioned conductive bump in the shape of [ which was 
shifted a little from the shape of a dot matrix, and it ] a matrix. 
[0048] Hereafter, about how to manufacture the multilayered circuit 
board of this invention, and the semiconductor device using it, an 
accompanying drawing is made reference and explained concretely. 
(A) In manufacturing the multilayered circuit board concerning formation 
(1) this invention of the circuit board for laminatings, that by which 
copper foil 12 was stuck on one side of the insulating base material 10 
is used for the circuit board which is to the base which constitutes it 
as a start ingredient. 

[0049] This insulating base material 10 has the most desirable glass 
fabric epoxy resin base material, although the hard laminating base 
material chosen from for example, a glass fabric epoxy resin base 
material, a glass fabric bismaleimide triazine resin base material, a 
glass fabric polyphenylene ether resin base material, an aramid nonwoven 
fabric-epoxy resin base material, and an aramid nonwoven fabric- 
polyimide resin base material may be used. 

[0050] The thickness of the above-mentioned insulating base material 10 
has desirable 20-600 micrometers. The reason is because the 
dependability over electric insulation becomes low while reinforcement 
falls and handling becomes difficult by the thickness of less than 20 
micrometers, and the substrate itself becomes thick by the thickness 
exceeding 600 micrometers while formation of a detailed beer hall and 
restoration of a conductive paste become difficult. 
[0051] Moreover, the thickness of copper foil 12 has desirable 5-18 
micrometers, if the reason is because it will penetrate if too thin and 
is too thick conversely, in case it forms opening for beer hall 



formation in an insulating base material using laser beam machining 
which is mentioned later — etching — the conductor of detailed line 
breadth — it is because it is hard to form a circuit pattern. 
[0052] It is desirable to use the one side copper clad laminate obtained 
by carrying out the laminating of the prepreg which the epoxy resin was 
made to **** to glass fabrics, and was made into B stage especially as 
the above-mentioned insulating base material 10 and copper foil 12, and 
the copper foil, and carrying out hot press. The reason is that the 
location of a circuit pattern or a beer hall does not shift during the 
handling after being etched so that copper foil 12 might mention later, 
and it excels in location precision. 

[0053] (2) next, both sides — a conductor — in manufacturing the 
circuit board in which the circuit was formed, it sticks the protection 
film 14 on the front face on which the copper foil 12 of such an 
insulating base material 10 was stuck, and the front face of the 
opposite side (refer to drawing 6 (a)). 

[0054] the letter of a projection which mentions this protection film 14 
later — the polyethylene terephthalate (PET) film which was used as a 
mask for printing of the conductive paste which forms a conductor, for 
example, prepared the adhesive layer in the front face may be used. As 
for said PET film 14, a thing [ as / whose thickness of 1-20 micrometers 
and the film itself the thickness of a binder layer is 10-50 
micrometers ] is used. 

[0055] (3) Subsequently, perform carbon-dioxide-gas laser radiation from 
on the PET film 14 stuck on the insulating base material 10, penetrate 
the PET film 14, and form the opening 16 which reaches copper foil 12 
(or a conductor circuit pattern) from the front face of the insulating 
base material 10 (refer to drawing 6 (b)). This laser beam machining is 
performed by pulse oscillation mold carbon-dioxide-gas laser-beam- 
machining equipment, and, as for that processing condition, it is 
desirable for 1 - 100 microseconds and pulse separation to be [ pulse 
energy / for 0. 5ms or more and a shots per hour ] within the limits of 
3~50 for 0. 5 - lOOmJ and pulse width. As for the beer aperture which may 
be formed under such processing conditions, it is desirable that it is 
50-250 micrometers. 

[0056] (4) In order to remove the resin remnants which remain on the 
side face and base of opening 16 which were formed at the process of the 
above (3), perform DESUMIA processing. This DESUMIA processing is 
performed by oxygen plasma electrodischarge treatment, corona discharge 
treatment, the ultraviolet-rays lasing, or excimer laser processing. It 
is desirable by irradiating ultraviolet laser or excimer laser in 



opening especially to carry out DESUMIA processing from a viewpoint of 
reservation of connection dependability. 

[0057] The range of 10-30 has [ 3~15kHz and pulse energy / 0. 1 - 5mJ and 
a shots per hour ] a dispatch frequency desirable [ laser radiation 
conditions in case the ultraviolet-rays laser radiation for example, 
using the 3rd higher harmonic of YAG performs this DESUMIA processing ]. 
[0058] (5) Next, perform electrolytic copper plating processing which 
makes copper foil 12 a plating bar on the following conditions to the 
substrate by which DESUMIA processing was carried out, and in opening 16, 
it is filled up with the electrolytic copper plating 18, and form the 
restoration beer hall 20 (refer to drawing 6 R> 6 (c)). It leaves few 
clearances filled up with the conductive paste 22 later mentioned in the 
upper part of opening 16 by this plating processing, and fills up with 
the electrolytic copper plating 18. 
[Electrolytic copper plating water solution] 

A copper sulfate and 5 hydrate : 65 g/l leveling agent (the product made 
from AT0TEKKU, HL) : 20 ml/1 sulfuric acid : 220 g/l brightener (the 
product made from AT0TEKKU, UV) : 0. 5 ml/1 chlorine ion : 40 ppm 
[electrolysis plating conditions] 

Bubbling : It is current density by 3.01./. : 0.5 A/dm2 programmed- 
current value : 0. 18 A plating time amount : 130 minutes [0059] (6) the 
conductor which projected only the part which is filled up with the 
conductive paste 22 by using the protection film 14 as the mask for 
printing to the clearance or depression of opening 18 where it did not 
fill up with the electrolytic copper plating 20 above (5), and is 
equivalent to the thickness of the protection film 14 from the front 
face of the insulating base material 10 — form a part 24 (the following 

- " — the letter of a projection — a conductor — " — ** — it says) 
(refer to drawing 6 (d)). 

[0060] (7) subsequently, the letter of a projection — form the 
adhesives layer 26 in the front face of the insulating base material 10 
containing a conductor 24 (refer to drawing 6 (e)). these adhesives 26 - 

- the adhesives of a semi-hardening condition, i. e. , B stage, — it is - 

- a conductor — it is for pasting up the copper foil in which a circuit 
pattern should be formed, for example, an epoxy resin varnish is used, 
and that thickness has the desirable range of 10-50 micrometers. 

[0061] (8) Stick copper foil 28 to the front face of the insulating base 
material 10 in which the adhesives layer 26 was formed at the process of 
the above (7) by pressure by hot press, and make it harden the adhesives 
layer 26 (refer to drawing 6 (f)). copper foil 28 is pasted up on the 
insulating base material 10 through the hardened adhesives layer 26 in 



that case — having — the letter of a projection — a conductor 24 and 
copper foil 28 are connected electrically. The thickness of this copper 
foil 28 has desirable 5-18 micrometers. 

[0062] (9) subsequently, the etching processing after sticking an 
etching protection film, respectively on the copper foil 12 stuck on 
both sides of the insulating base material 10, and 28 and ****(ing) with 
the mask of a predetermined circuit pattern — carrying out — a 
conductor — form circuits 30 and 32 (a beer land is included) (refer to 
drawing 6 (g)). 

[0063] the conductor which met the predetermined circuit pattern, 
exposed and carried out the development, formed etching resist, etched 
the metal layer of an etching-resist agenesis part, and contained the 
beer land first in this down stream processing after sticking a 
photosensitive dry film resist on the front face of copper foil 12 and 
28 — the circuit patterns 30 and 32 are formed. As an etching reagent, 
at least one sort of water solutions chosen from the water solution of 
sulfuric-acid passing away hydrogen oxide, persulfate, a cupric chloride, 
and a ferric chloride are desirable. 

[0064] the above-mentioned copper foil 12 and 28 — etching — a 
conductor — as pretreatment which forms circuits 30 and 32, since a 
fine pattern is made easy to form, beforehand, the whole surface surface 
of copper foil can be etched and 1-10 micrometers of thickness can be 
more preferably made thin to about 2-8 micrometers, a conductor — 
although the bore of the beer land as a part of circuit is the same as 
beer hall aperture almost, as for the outer diameter, it is desirable to 
be formed in the range of 50-250 micrometers. 

[0065] (10) next, the conductor formed at the process of the above (8) - 
- carry out roughening processing of the front face of circuits 30 and 
32 if needed (the display of a roughening layer is omitted), and form 
the double-sided circuit board 34. This roughening processing is for 
improving adhesion with an adhesives layer and preventing exfoliation 
(delamination) , in case it multilayers, as a roughening art — for 
example, software etching processing and melanism (oxidization) — 1 
reduction processing, formation of the needlelike alloy plating (the 
product made from the Ebara YUJI light: trade name INTAPURET0) which 
consists of copper-nickel phosphorus, and the trade name made from MEKKU 
"MEKKU dirty bond" — there is surface roughening by the etching reagent. 
[0066] in this operation gestalt, formation of the above-mentioned 
roughening layer is formed using an etching reagent — desirable — for 
example, a conductor — the front face of a circuit can be formed by 
carrying out etching processing using an etching reagent from the second 



copper complex and the mixed water solution of an organic acid, this 
etching reagent — the bottom of oxygen coexistence conditions, such as 
a spray and bubbling, — copper — a conductor — a circuit pattern can 
be dissolved and a reaction is presumed to be what advances as follows. 
Cu+Cu (II) An ->2Cu(l) An/22Cu(l) An/2 +n / 402 +nAH (aeration) - 
>2Cu(II) An A shows a complexing agent (it acts as a chelating agent) 
among +n / 2H20 type, and n shows the coordination number. 
[0067] As shown in an upper type, the generated first copper complex 
dissolves in an operation of an acid, it combines with oxygen, and it 
turns into the second copper complex, and is again contributed to copper 
oxidation. The second copper complex used in this invention has the good 
second copper complex of azoles. The etching reagent which consists of 
this organic-acid-second copper complex can be dissolved in water, and 
can prepare the second copper complex and organic acid (the need is 
accepted and it is the halogen ion) of azoles. Such an etching reagent 
is for example, an imidazole copper (II) complex. Ten weight sections, 
glycolic acid Seven weight sections, potassium chloride It is formed 
from the water solution which mixed 5 weight sections. The double-sided 
circuit board which constitutes the multilayered circuit board 
concerning this invention is manufactured according to the process of 
above-mentioned (1) - (10). 

[0068] (11) next, the etching processing after sticking an etching 
protection film on the copper foil 12 first stuck on the front rear face 
of such the double-sided circuit board at one side of the insulating 
base material 10 on the occasion of the manufacture of the one side 
circuit board by which a laminating is carried out, respectively and 
**** (ing) with the mask of a predetermined circuit pattern — carrying 
out — a conductor — form a circuit 40 (a beer land is included) (refer 
to drawing 7 (b)). the conductor which met the predetermined circuit 
pattern, exposed and carried out the development, formed etching resist, 
etched the metal layer of an etching-resist agenesis part, and contained 
the beer land first in this down stream processing after sticking a 
photosensitive dry film resist on the front face of copper foil 12 — 
the circuit pattern 40 is formed. 

[0069] As an etching reagent, at least one sort of water solutions 
chosen from the water solution of sulfuric-acid passing away hydrogen 
oxide, persulfate, a cupric chloride, and a ferric chloride are 
desirable, the above-mentioned copper foil 12 — etching — a conductor 
— as pretreatment which forms a circuit 40, since a fine pattern is 
made easy to form, beforehand, the whole surface surface of copper foil 
can be etched and 1-10 micrometers of thickness can be more preferably 



made thin to about 2-8 micrometers. 

[0070] (12) one side of the insulating base material 10 — a conductor - 

- perform processing according to the process of above-mentioned (2) - 
(6), and make the PET film 14 exfoliate from the front face of the 
insulating base material 10 after that, after forming a circuit 40 
(refer to drawing 7 (c) - drawing 7 (e)) 

[0071] the letter of a projection formed according to the process of the 
above (6) — the protrusion height from the front face of the insulating 
base material 10 of a conductor 44 (the letter of a projection of the 
double-sided circuit board — in order to distinguish from a conductor 
24, a sign 44 shows) is almost equal to the thickness of the protection 
film 14, and its range of 5-30 micrometers is desirable, if the reason 
tends to invite a faulty connection in less than 5 micrometers and 30 
micrometers is exceeded, while resistance will become high — a hot 
press process — setting — the letter of a projection — it is because 
it spreads too much along the front face of an insulating substrate when 
a conductor 24 carries out heat deformation, so it becomes impossible to 
form a fine pattern. 

[0072] moreover, the above-mentioned letter of a projection — as for a 
conductor 44, it is desirable to carry out precure. the reason — the 
letter of a projection — the conductor of other circuit boards by which 
a laminating is carried out before a conductor 44 is hard also in the 
state of semi-hardening and an adhesives layer softens in the phase of a 
laminating press — it is because a circuit (contact pads) and electric 
contact are attained, such a letter of a projection — since a conductor 
44 deforms at the time of hot press and a touch area increases — flow 
resistance — low — it can carry out — further — the letter of a 
projection — dispersion in the height of a conductor 44 is corrected. 
[0073] (13) subsequently, the letter of a projection of the insulating 
base material 10 — apply the resin adhesives 46 to the front face 
containing a conductor 44 (refer to drawing 7 (f)). such resin adhesives 

— for example, the letter of a projection of the insulating base 
material 10 — the whole front face containing a conductor 44, or the 
letter of a projection — it is formed as an adhesives layer which is 
applied to the front face which does not contain a conductor 44, and 
consists of non-hardening resin in the condition of having been dried. 
As for this adhesives layer, it is desirable to carry out precure, since 
handling becomes easy, and that thickness has the desirable range of 5- 
50 micrometers. 

[0074] As for said adhesives layer 46, consisting of organic system 
adhesives is desirable, and it is desirable that they are an epoxy resin, 



polyimide resin, the heat-curing mold poly FENOREN ether (PPE), the 
compound resin of an epoxy resin and thermoplastics, the compound resin 
of an epoxy resin and silicone and at least one sort of resin 

chosen from BT resin as organic system adhesives. The method of 
application of the non-hardening resin which is organic system adhesives 
can use curtain coater, a spin coater, a roll coater, a spray coat, 
screen-stencil, etc. Moreover, formation of an adhesives layer can be 
performed also by laminating an adhesives sheet. 

[0075] It has a circuit 40. the above-mentioned one side circuit board 
50 — one front face of the insulating base material 10 — a conductor - 

- It has a conductor 44. the letter of a projection in which some 
conductive pastes are formed by exposing on the surface of another side 

— further — the letter of a projection, although it has the adhesives 
layer 46 on the front face of the insulating base material 10 containing 
a conductor 44, and it is formed in it, and laminating adhesion is 
carried out mutually, or laminating adhesion of two or more of those 
sheets is carried out at the double-sided circuit board 34 manufactured 
beforehand and the multilayering substrate 60 is formed As for the resin 
adhesives 46, being used in such a laminating phase is desirable. 
[0076] (B) The four-layer substrate with which it comes to carry out the 
laminating of the one side circuit boards 50, 52, and 54 of three sheets 
is unified by one press forming whenever [ stoving temperature ] under 
the conditions of 150-200 degrees C and welding-pressure lM~4MPa, and 
the multilayering substrate 60 is formed in both sides of the double- 
sided circuit board 34 manufactured according to each down stream 
processing of the multilayering above (A) of the circuit board for 
laminatings (refer to drawing 8 ). Under the above conditions, by 
heating to pressurization and coincidence, the adhesives layer 46 of 
each one side circuit board hardens, and adhesion firm between the 
adjoining one side circuit boards is performed. In addition, as hot 
press, it is suitable to use a vacuum heat press. With the gestalt of 
operation mentioned above, although it multilayered to four layers using 
the double-sided circuit board of one layer, and the one side circuit 
board of three layers, it is applicable also to the multilayering 
exceeding five layers or six layers. 

[0077] (C) The inside of the multilayered circuit board which was formed 
according to each down stream processing of the arrangement above (B) of 
a conductive bump, a pin, and a ball, A conductive pin or a conductive 
ball is arranged in the circuit board of another side which prepares a 
conductive bump in the circuit board located in the outermost part, and 
it is made to carry electronic parts, such as LSI, directly, and is 



located in the outermost part. It constitutes as a package substrate 
directly connectable with the terminal for connection or the conductive 
ball on a mother board. 

[0078] for example, the conductor of the circuit boards 50 and 54 with 
which the multilayering substrate 60 as show in drawing 8 be locate in 
the outermost part — the structure which the circuit 40 exposed outside, 
respectively — it be — the case of such a multilayering substrate — 
each conductor — the suitable solder pad section located in right above 
[ beer hall ] prepare on a circuit 40, a solder object suitable on these 
solder pad sections supply, and form a conductive bump 62, or it 
constitute so that a conductive pin 64 or a conductive ball 66 may 
connect. 

[0079] In addition, as a solder object which forms the conductive bump 
62, it is desirable that the melting point uses 230 degrees C - 270 
degrees C, tin / antimony solder with the comparatively high melting 
point, tin / silver solder, and tin / silver / copper solder as a solder 
object which connects the conductive pin 64 and the conductive ball 66 
using tin / lead solder with the melting point low in comparison 
(melting point of 183 degrees C), or tin / silver solder (melting point 
of 220 degrees C). 

[0080] The four-layer substrate with which it comes to carry out the 
laminating of the one side circuit boards 70, 72, 74, and 76 of four 
sheets as shown in drawing 9 one by one moreover, under suitable heating 
and pressurization conditions In using the multilayering substrate 80 
unified by one press forming the letter of a projection which while is 
located in the outermost part and the circuit board 70 has directly 
under the beer hall — a conductor — fusing — contact pads almost 
circular on the front face of the insulating base material 10 — forming 
— the circuit board 76 of another side — the conductor — the part of 
the beer hall right above of a circuit 40 serves as structure formed in 
contact pads. 

[0081] In the case of such a multilayering substrate 80, the circuit 
board 70 of the lowest layer On the contact pads directly under the beer 
hall, the conductive pin 64 or the conductive ball 66 is connected. It 
connects with the terminal for connection or solder ball of a mother 
board (illustration was omitted). Moreover, the circuit board 76 of the 
maximum upper layer the conductor — the conductive bump 62 is formed on 
the contact pads formed in a part of circuit 40, and it is constituted 
so that it may connect with the solder ball 84 of the electronic parts 
82, such as an LSI chip, (refer to drawing 10 ). Moreover, a 
semiconductor device is constituted as the whole including the 



multilayering substrate 80 containing a conductive pad, a conductive pin, 
or a conductive ball, the electronic parts 82 carried on the 
multilayering substrate 80, and the mother board in which the 
multilayering substrate 80 is attached. 

[0082] Drawing 11 shows other semiconductor devices with which the chip 
capacitor 86 was connected and fixed to the circuit board 70, and the 
stiffener 88 for curvature prevention has fixed while it is located in 
the outermost part of the multilayering substrate 80 along the periphery 
edge of the circuit board 76 of another side. In such a semiconductor 
device, a chip capacitor 86 is formed from high dielectrics, such as 
ceramics and barium titanate, and it connects with the beer hall located 
directly under the carried electronic parts 82 electrically, and it can 
aim at reduction of a loop-formation inductance. Moreover, the stiffener 
88 was formed from glass epoxy composite material like BT, FR4, and FR5, 
and metallic materials, such as copper, and has prevented the curvature 
resulting from the difference of the amount of thermal expansion of each 
ingredient which constitutes the circuit board. 

[0083] As shown in drawing 12, furthermore, one side of the circuit 
board of the outermost part which constitutes the multilayering 
substrate 80 The conductive bump 62 is formed on the contact pads formed 
in the circuit 40. the conductor — the circuit board (here circuit 
board 70 of the lowest layer) of another side the conductor which 
considers as a configuration which does not fill up with an electrolytic 
copper plating layer the opening 16 prepared in the insulating base 
material 10, and is exposed in the opening 16 — it can also consider as 
the structure where supplied the suitable solder object to the contact- 
pads section formed in the circuit 40, and the conductive pin 64 was 
connected to it. Since the conductive pin 64 is having the perimeter 
surrounded by the insulating base material 10, it becomes unnecessary 
for such structure to prepare a solder resist layer anew. 
[0084] In addition, as a broken line shows drawing 10 , the solder 
resist layer 83 may be formed in the front face of the outermost circuit 
boards 70 and 76. in this case, the thing which the photo-mask film 
which drew opening is laid, and it exposes and is done to this paint 
film for a development after applying a solder resist constituent and 
drying that paint film — a conductor — opening to which the solder pad 
part was exposed among circuits 40 is formed, and the conductive bump 62, 
the conductive pin 64, or the conductive ball 66 is formed in that 
exposed solder pad part. 

[0085] In the gestalt of the above-mentioned implementation, it is 
desirable to form the metal layer which consists of "nickel-gold" on 



each solder pad section, a nickel layer has desirable 1-7 micrometers, 
and 0. 01-0. 06 micrometers of a gold layer are good. This reason is that 
it will be easy to exfoliate if too thin [ if a nickel layer is too 
thick, increase of resistance will be caused, and ]. It is because the 
adhesion effectiveness with a solder object will fall on the other hand 
if too thin [ if a gold layer is too thick, it will become an increase 
of cost, and ]. 

[0086] On the metal layer which consists of nickel-gold prepared on such 
the solder pad section, a solder object is supplied, a conductive bump 
is formed by melting and solidification of this solder object, or a 
conductive pin and a conductive ball are joined to the solder pad 
section, and a multilayered circuit board is formed. 
[0087] A solder replica method and print processes can be used as the 
supply approach of the above-mentioned solder object. It is the approach 
of forming a solder pattern by a solder replica method' s pasting a 
solder foil together to prepreg here, and leaving and etching only the 
part which is equivalent to a part for opening in this solder foil, and 
considering as a solder carrier film, carrying out the laminating of 
this solder carrier film so that a solder pattern may contact a pad, 
after applying flux to a part for solder resist opening of a substrate, 
and heating and imprinting this. On the other hand, print processes are 
the printing masks (metal mask) which prepared opening in the part 
equivalent to a pad. It is the approach of laying in a substrate, and 
printing and heat-treating soldering paste. Tin-silver, a tin-indium, 
tin-zinc, a tin-bismuth, etc. can be used as solder. Hereafter, it 
explains based on an example. 
[0088] 

[Example] (Example 1) 

(1) The one side copper clad laminate obtained by carrying out the 
laminating of the prepreg which the epoxy resin was made to **** to 
glass fabrics, and was made into B stage, and the copper foil, and 
carrying out hot press is used for this circuit board that manufactures 
first the double-sided circuit board which constitutes a multilayered 
circuit board as a start ingredient. The thickness of 75 micrometers and 
copper foil 12 is 12 micrometers, and the thickness of this insulating 
base material 10 has the binder layer whose thickness is 10 micrometers 
on the copper foil forming face of this laminate, and the front face of 
the opposite side, and laminates the PET film [ as / whose thickness of 
the film itself is 12 micrometers ] 14. 

[0089] (2) Subsequently, carbon-dioxide-gas laser radiation was 
performed from on the PET film 14, the opening 16 for beer hall 



formation which penetrates the PET film 14 and the insulating base 
material 10, and results in copper foil 12 was formed, and DESUMIA 
processing of the inside of the opening 16 was further carried out by 
ultraviolet-rays laser radiation. In this example, the laser beam 
exposure was carried out from the PET film side by the mask imagining 
method, it is the speed of 100 holes / second, and opening for beer hall 
formation of 150 micrometerphi was formed in the glass fabric epoxy 
resin base material of 75 micrometers of base material thickness which 
used the Mitsubishi Electric high peak short pulse oscillation mold 
carbon-dioxide-gas laser beam machine for formation of opening for beer 
hall formation, and laminated the PET film with a thickness of 22 
micrometers in the resin side as a whole. Moreover, GT605LDX by 
Mitsubishi Electric Corp. was used for the ultraviolet-rays laser 
radiation equipment using the 3rd higher harmonic of YAG for DESUMIA 
processing, and, for the dispatch frequency, 5kHz and pulse energy were 
[ 0. 8mJ(s) and the shots per hour of the laser radiation conditions for 
the DESUMIA processing ] 10. 

[0090] (3) Perform electrolytic copper plating processing which makes 
copper foil 12 a plating bar to the substrate which finished DESUMIA 
processing, leave few clearances to the upper part of opening 16, and in 
the opening 16, it is filled up with the electrolytic copper plating 18, 
and form a beer hall 20. 

[0091] (4) — the letter of a projection which is further filled up with 
the conductive paste 22 by using the PET film 14 as a printing mask on 
the copper-plating layer 18 with which opening 16 was filled up, and 
projects by the thickness of the PET film 14 mostly from the front face 
of the insulating base material 10 — a conductor 24 is formed. 
[0092] (5) next, the epoxy resin adhesive after making the PET film 14 
exfoliate from the front face of the insulating base material 10 — the 
letter of a projection — it applied all over the conductor 24 side, 
desiccation for 30 minutes was performed at 100 degrees C, and the 
adhesives layer 26 with a thickness of 20 micrometers was formed. 
[0093] (6) On the adhesives layer 26 formed above (5), hot press of the 
copper foil 28 with a thickness of 12 micrometers was carried out 
whenever [ stoving temperature ] for 180 degrees C, and heating time 70 
minutes under conditions with a pressure 2MPa and a degree of vacuum of 
2. 5xl03Pa. 

[0094] (7) the suitable etching processing for the copper foil 12 and 28 
of after that and substrate both sides — giving — a conductor — 
circuits 30 and 32 (a beer land is included) were formed, and the 
double-sided circuit board 34 was produced. 



[0095] (8) Next, produce the one side circuit board for laminatings. The 
same one side copper clad laminate as the double-sided circuit board 34 
was used for this circuit board as a start ingredient, first, the 
suitable etching processing for the copper foil 12 on the insulating 
base material 10 — giving — a conductor — a circuit 40 — forming — 
further — a conductor — the PET film 14 was laminated on the front 
face of the insulating base material 10 located in a circuit 40 and the 
opposite side. 

[0096] (9) By processing after that according to the process of above- 
mentioned (2) - (5) one front face of the insulating base material 10 — 
a conductor — a circuit 40 forms — having — the conductor from the 
field of another side of the insulating base material 10, while filling 
up with the electrolytic copper plating 18 in opening which arrives at a 
circuit 40 the electrolytic copper plating 18 top — the letter of a 
projection — a conductor 44 forms — having — further — the letter of 
a projection — epoxy resin adhesive 46 was applied to the front face of 
the insulating base material 10 containing a conductor 44. Precure of 
this epoxy resin adhesive was carried out, it formed the adhesives layer 
for multilayering, and produced such the three one side circuit boards 
50. 

[0097] (10) The above (l) All layers created the multilayering substrate 
60 which has IVH structure by carrying out a stack to a position as 
shows the double-sided circuit board 34 of one sheet formed of 
processing of - (9), and the one side circuit boards 50, 52, and 54 of 
three sheets to drawing 3 , and carrying out a laminating package press 
at the temperature of 180 degrees C using a vacuum heat press (refer to 
drawing 8 ). 

[0098] (11) The inside of the circuit board of the outermost part which 
constitutes such a multilayered circuit board 60, The T pin 64 or the 
solder ball 66 is connected on a circuit 40 with the tin / antimony 
solder whose melting temperature is about 230 degrees C. the conductor 
of one circuit board 50 (lower layer substrate) — the conductor of the 
circuit board 54 (the upper substrate) of another side — on a circuit 
40 Supply the solder object with which melting temperature consists of 
tin / lead solder which is about 183 degrees C, form the solder bump 62, 
manufacture a multilayered circuit board, and further, where electronic 
parts 82 are laid in the upper circuit board of this multilayered 
circuit board The semiconductor device which consists of a multilayered 
circuit board and electronic parts was manufactured by carrying out a 
reflow within the ambient atmosphere tin / near the lead solder melting 
point, and making the solder bump 62 do melting fixing of the solder 



ball 84 of electronic parts 82. 

[0099] A laminating is carried out to a predetermined location as shows 
the one side circuit board of four layers to drawing 1 . (Example 2) A 
solder bump is formed to a circuit (contact pads), by carrying out 
package hot press, a multilayering substrate is formed and it is located 
in the outermost part — on the other hand, the conductor of the circuit 
board — the letter of a projection exposed to the outside of the 
circuit board of another side — the multilayered circuit board and the 
semiconductor device were manufactured like the example 1 to the contact 
pads with which hot press of the conductor was carried out, and it was 
formed except T pin or the solder ball having pasted up. 
[0100] (Example 3) As shown in drawing 12, one side of the circuit board 
located in the outermost part among the one side circuit boards of four 
layers A conductive bump is formed on the contact pads formed in the 
circuit, the conductor — the circuit board of another side It considers 
as a configuration which does not fill up with an electrolytic copper 
plating layer opening prepared in the insulating base material, the 
conductor exposed in the opening — the multilayered circuit board and 
the semiconductor device were manufactured like the example 1 except 
having considered as the structure where supplied the solder object to 
the contact pads formed in the circuit, and the conductive pin 64 was 
connected to them. 

[0101] About the above-mentioned examples 1-3, as a result of 
investigating the wire length, the number of land formation, and land 
gross area from an LSI chip to a solder bump, and BGA (ball grid array) 
or PGA (pin grid array), it was set to 8 / 10 - 1/2 by wiring die length, 
and 1.5 to 2.0 times and land area were set to 2 / 3 - 8/10, and high 
density wiring of the number of land formation was attained from the 
conventional printed wired board. 
[0102] 

[Effect of the Invention] It has a circuit, according to [ as explained 
above ] the multilayered circuit board of this invention — hard one 
side or hard both sides of an insulating base material — a conductor — 
a conductor — among the multilayering substrates formed by carrying out 
the laminating of two or more sheets of the circuit board which have the 
beer hall filled up with the conductive matter to detailed opening 
formed by laser radiation from the circuit forming face and the field of 
the opposite side, and carrying out package hot press to it Since it 
constituted in the package substrate with which the conductive bump was 
formed directly under [ the ] the beer hall at the circuit board, and 
while it is in the outermost part arranged the conductive pin or the 



conductive ball directly under [ the ] the beer hall at the circuit 
board of another side Since the conductive bump who makes electrical 
installation with electronic parts or a mother board on the front face 
of the outermost part of a multilayering substrate, a conductive pin, or 
a conductive ball can be arranged to high density while being able to 
carry out the densif ication of the wiring in a multilayering substrate 
The high density assembly of high density wiring and electronic parts 
becomes possible. Moreover, since it is the structure where stress is 
also eased, there is also no curvature in wiring and the surface 
smoothness of T pin or a conductive bump can also be secured. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1 laminating condition of the one 
side circuit board which constitutes the multilayered circuit board 
concerning this invention. 

[Drawing 2] It is drawing showing other laminating conditions of the one 
side circuit board which constitutes the multilayered circuit board 
concerning this invention. 

[Drawing 3] It is drawing showing the laminating condition of others of 
the one side circuit board which constitutes the multilayered circuit 
board concerning this invention. 

[Drawing 4] It is drawing of the one side circuit board which 
constitutes the multilayered circuit board concerning this invention 
showing other laminating conditions further. 

[Drawing 5] (a) - (g) It is drawing showing a part of production process 
of the double-sided circuit board which constitutes the multilayered 
circuit board concerning this invention. 



[Drawing 6] (a) - (f) It is drawing showing a part of production process 
of the one side circuit board which constitutes the multilayered circuit 
board concerning this invention. 

[Drawing 7] It is drawing showing 1 operation gestalt of the 
multilayered circuit board concerning this invention. 
[Drawing 8] It is drawing for explaining the beer hall location of the 
one side circuit board which constitutes the multilayered circuit board 
concerning this invention. 

[Drawing 9] It is drawing showing other operation gestalten of the 

multilayered circuit board concerning this invention. 

[Drawing 10] It is drawing showing the operation gestalt of further 

others of the multilayered circuit board concerning this invention. 

[Drawing 11] It is drawing showing other operation gestalten of the 

multilayered circuit board concerning this invention. 

[Description of Notations] 

10 Insulating Base Material 

12 Copper Foil 

14 Protection Film 

16 Opening for Beer Hall Formation 

18 Electrolytic Copper Plating 

20 Restoration Beer Hall 

22 42 Conductive paste 

24 and 44 the letter of a projection — conductor 
26 46 Resin adhesives layer 
28 Copper Foil 

30 and 32 a conductor — circuit 

34 Double-sided Circuit Board 

40 Conductor — Circuit 

50 One Side — Conductor — Circuit 

60 80 Multilayering substrate 

62 Solder Bump 

64 Pin 

66 Solder Ball 

70, 72, 74, 76 One side circuit board 

82 Electronic Parts, Such as LSI 

83 Solder Resist Layer 

84 Solder Ball 

86 Chip Capacitor 
88 Stiffener 
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Bk*ffi±Lxmttmmzmttz&m®$mM$:m& <r 

X\ L*»4> ^-OHlgC «fc o TfMfJ i £ & T# 

4„ 

[0046] iMsmm ■ tmrrvx^zx 'omm.^n.rz^ 
s if 7 yssscom^aiwi,* saw- s hka* 0S#*^o 

A>7li, tit tii. h>h7b'J7^^«4fclifn 
[0047] «*>WB(CffiflK-*llI»aHR^a 

[0048] ktf. *^HBo#«njKafi«tts i rx-eii* 

ffl^^^f*^H^»^f47f^tov^T . jgftBIiif* 
( A ) WJBfflHI»S(E<^B£ 

(i) *wn< / zfrfr&&m®mm%.$:Mm?&i / zmfc'o 
x, iti?tmm-&m*tt!:z>mmm±, mm^sm 
i ocoxmizmMi 2mmat>tifzi>(D$:&?mmk 

[0049] CK/DteRttaWl 0td\ 

[ 0 0 5 0 ] ±IBte»ttSW 1 OCOm^li. 2 0 — 6 0 

«[4tc^4flffi14^Y£< * 0 , 6 0 0// m * j@x 4 
ff $ "CliUfcroSr b'7*-;WMiJj:y'iltt^-x h 

[00 5 1 ] ifciSISl 2«J?§{4, 5-18wm*l 
[00 52] ±IEffiRtt*W 1 0Joi« 12bLX 
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x -y f - > 7 £ tifz &cow& 4> t , iets^ * * — v t: r * 

Xfo&. 

[00 53] (2) JMC, WH£*ttlIl»J&TOjR§*Ufc 

[00 54] ^f*f|7 ^;^14 (4, f*ji^-§^S« 
fl/7?l/-b (PET) 7^^A3W£fflSfL#H&. HU 

IBPET7 -f ;1-A 1 4 (4 . ¥fi#£ [ JJl<ol¥^ 1 ~ 2 0 ^ 
m, y ^^gft(0f^i s l 0 — 5 Ojum-cftiJ: 5 3r 

[00 5 5] ( 3 ) -p we, *6SH±»H 1 0 ±fcflWt»t 
feft*: PET7^;ui4 ±j&»6i*5!Wr* P-if HB8f & 
ffot, PET7 ■( 1 4 SrJtilLT , Slttlffl 

oo^H^^fflrsi 2 (ft*wi«wMg»rt*— c 
^r«.^pi 6&ffM-rs <Ea6(b)#!B) . zcou- 

-f Jnii4 , > NVl-x^iS^K^x i^-if Jugate 4 o 

5-100mJ, JVVZMW 1-100//S, ^NVkXP^ 
RB**0 . 5msJjUi, i-a ••/ 3 ~ 5 0 CO^HF^-C- 

U< 'J y^fij (71f 7^1, H L) 

mm 

mtm (7if7?i, uv) 

a7>j : 3 . 0 U «y h/k/* 

SSKWK : 0. 5A/dm2 
i&5E*E8ffi : 0 . 1 8 A 
tfj-^H^ : 130* 
[00 5 9] (6) ±12 (5) IZXVMMUbi^ 2 0&ft 

2 2 L . ffiiittSW 1 0 «fEH36»<3fiai7 

t\ r ^i2«##;j fc^a) *m&*h (me (d> # 

[0060] ( 7 ) v£\ 3S©K»* 2 4 * SX*f|ft 
8flE£tt 1 0 f^ldfitfll 2 6 £Wm~tZ> ( H 6 

( e ) man . icosauw2 6i4¥®««. 

xjK^HBIi^-^^sfifflS^, ^ogJ¥(41 0-5 0 
[006 1 ] (8) JJE (7) <OTrC««fflji2 6 £iS 

n-fci&sestf i oc^mmz. Mm2 8*tmy°isMz 



h h Z b tm& L ^ . £ to 4 5 =Qr MH^co *, £ fffM 
§ttf#£ b'TPSli . 5 0 - 2 5 0 ^ mT» S-ii^M 

[0 0 5 6] (4) fltfia (3) OTltMS^iPl 

C fx 5 TWMiffo o <rc0r J XSTMa{4, Stffi7° 

tzit^^v-^mm^z^-ox'ffhfih . mz, m 
umzmtmv-^&tzte^i'^v-ifzmm-hz 

btiZi.-?X fx 5 T^a-f 4 , itMff fltt^W&O 
[0 0 5 7] ZCDr-'X ST£PI£\ fcfc^if. YAG^ 

XX^K-^0. l~5mJ, y3 7hS^10~3 
O^ieH^'MS; LV\ 

[00 58] (5) XH, fXS Tj®aS*UtfflRfc*f 
LT , tlT04 d =5r^fr-C-«ri 1 2 ^46^ # U - K b~t 
&Wfflmbi%Wm$:tikLX, IBP1 6F*jfc«)WHfto 
& 1 8£3£«LT, ^S«tT*-^2 0*JgrtW-4 (H 
6(c) #BS) . #JtQg£«fc 0. fflPl 6C0± 

mzigm-&mn^-x h 2 2 ^^i*^-^ 

65g/l 
20ml/l 
220g/l 
0. 5m 1/1 
4 0 p p m 



4oTj±*LT. «*^Jii2 6^11{l:$'fr4 (06(f) 
#jfS) . *OlGK *PBS2 8J4»(fcLfciSaHRWl2 6*^ 

L-rifeSttKw 1 0 izimzti. ^mm& 2 4 bmm 
2 8bfimw3i / zmmzti&, z^mf§2 8com^i±. 

5—1 8j(/mM4 LV\ 

[0062] (9) jjci^t. 1 ovmrnizM 

ttlft>ti?z$mi 2*34t>*2 8±t. ^Wx-yf-y 

^T-ML^ft. x 7 fyyM^T, S#:HIS^3 
0*541X3 2 (trr^^Ht-fttf) ^ffM^f-^ (EI6 
(g)#!H) . 

[0063] icoasaigttJv^Tii. 3fc-r » fflrsi 2 

45 4 V 2 8 <Z>^H£J83lfitt H 5 4 y ^ JVM. V i?X h £ ftS 
Ux-yfy/l/y'XhJML, x.yfy/1/y'Xh 
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mrm &fl3&-f^^a^Mi4ftft^< t i>i 

[00 64] ±fE§Mfgl 2*5 j;i;2 8^X7fy^U 
^III»3 0 8J:tf3 2t»j^*W«ilifcl/C, 77 
-f y;^-;y£ffML^<^ft*:#>, *63&»t«>, ffl 
IWiI^IJx 7 fy^LTS§Jl- 1 0/im, i 
9 4 b < i 4 2 ~ 8 m g JK 4 T « < ^ ft i k ^' T' # 
ft, WflcUHBKOHKfcLTWtT^yHlis ^Oflgjti* 

trr*-^P€ifc«6rHai , c*ft* t , ^^hfsi. so 

[00 6 5] do) tfria (8) <^njg-cjgjjtLfc 
3 o a «t tA' 3 2 <onffi£ , ififstue tT a-nas 

JILT (fflflJf^^<4*H^ft) , WM0S£M£3 4 
»fc<9W*tt*iK#U MR (f5S*-^ 3 y) il» 
7hx. y f^Wi^ flWfc (IMt) -3l7n^a. (H- 

[0066] ioSaBBBfctswni, _kiE»fWtf>JB 

f£(i, Xy^>-?-^fflV^TffM§ftft^£f:£ t < , 

*t§^ U 7 fy/I^^ti7fy ^MS-f ft z. 
k t i -5 T TFM^ ft £ k § 4 . tMph^f-V 
(4, xry-^s'yy y^fo^fRft#^TT\ 

£>J: d fcitfrtft iOkSSg^fift , 

Cu + Cu (II) A n -^2Cu (I) A n/2 
2Cu (I) A n/2 +n/40 2 + n AH (X 
TV-ygV) ^2Cu (II) A n +n/2H 2 0 

AJiUftJW (3^-hMk LTffffl) , ntilfl 

[0067] J^ttssSfiS i a fc, «^t3tH-«tt 

>4*» £ , UTPK-T * £ k ft . £ 

<?) i d %x -v f - y 4 » k i (f , A S r V— /HH 
(i Dm loaagp. 7'ya-;n 7ssgp. *g 
>j 7^ 5 sMgp^ m& Lfrmm^wmzti 

«a±, jje (i) — do) mat^otiissii 

[0068] (11) mz. z\cD£o%mM®8m®L<F>m 



»^-y«vx ? T«SLfc«, x .y ^yyym& 

(07(b)#BS) . ^O^IIIg(C^V^TJa. jfci\ ffl 
£F 1 2 eo^fflfcrjgaeffi h* 5 -i 7 4 )VJ± V =JX V SrftStt L 

x 7 fy/l/yXUML, x 7 fy^'VyXb» 
[0069] i7fy«t LTti. SffflMilWE* 

tub. fflllS<0«B^ffiSrx-yf->-^'LTJ¥SSrl~l 0 
um, £*)1fr£L<lZ2-~8umm8ltX'm<~tZ>Zb 

[0070] ( 12 ) 1 0 W^-fflfca»*ig»4 

0«UA ±IE (2) ~ (6) WiatLfc^fc 
^aSrtf^rV\ -ecof^, PET7 1 4 
Wl O^HA^KIIItS-frS (07 (c) ~H7 (e) 
#H3) . 

[ 0 0 7 1 ] JJS (6) WlSCLti^TIfMl^ 
jg^#:4 4 (MHHI^*K^*B^»#:2 4 t K^iJ-T 
8fcftfcflrf4 4"CSt) Olfe^'ffiKWl 0<D$mfrt> 

commm^u. ri7^^ 1 4«J¥^(;(jij'^t< , 

S^ 1 )fg'l.«T\ 7r^yA7-y*Wi^<5r 
[0072] ±IBSI@^#:4 414, Tlx^f jlT 

tsti&z\bt>m&Lu. ^cotmi±, 3zm\mtk4 4i± 

a *seBRa»fc4 4 « . jwRri' xmzmt Lxmmm 

[0073] ( 13 ) &i ffi^ttM 1 0 cozmmt 
*4 4 s*^^Ht«iisaKii 4 6 zmfi^z ( a 7 

(f)#K§) . ^«J:5^ffiMf*SiJ(4. Mi.if, ffiStt 

*w 1 0 ommmwA 4 t^«^H^«t4fcj4ssB 

M<05taBMfc«Jli3&» ^ 4 ft k LTffMSixft . i 

tJ<ifc**i?4U<» ^^ff$(4. 5-5 0//mc7)iESI 
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[0074] mmmmm4 6«, ^r»aaaBn**^ 
& <r t l < . nw&m mmt lt{4, 

(PPE). Mifflii: SKHraSSffif flit 

m. xtf* ^ffii fci^y =J-yj#jtfc oateWflg, B T 

, if##JBo?lMi4, ijNWW^- F £ 7 5 F 5 

[00 7 5] ±lE^ffi0i?&Mt5 014, ffiKttSW 1 o 
cO-^<DfiBt5»#;0g&4O£WU ffl^O^ffitcfi:* 
«tt^-x ho— »#»mi,TJBj£S*i*gSSttW*4 
4 £ * L , $ t t~3§©l£a»fls4 4 1 

ocommi>zmmmm4 6 £*lt^j££*u wx^vm. 
smc 3 4 t8Mj®*s*tT , zmimm e o jWjss 
*i4.r fc^lf^ 

[0076] ( b ) nwMinimt^Ji^ 

JJE (A) 0#Max^tt^^oT^ii§^MBlH| 
8&K«?3 40HMt;. 3feOJtHllM«5 0. 52fc 

xx/ 5 4 &mm s *it =sr h 4 w%Mtf , mm&m 150 

~~2 0 0°C, JPii^JlM— 4MPa^tt«0ti:T, 1 

Six 4 (El8#ff3) . ±IEo± 3 &fc-c\ inffi 

fc RBSfcMSFT* i T\ #Jtffi@B&»«itOjg#Mfl 4 
6 jWRffc L , l»T4^HIII&&»Efc OTlSrcaffiKrig* 

tfiffbtit. mmr^xtLxn, wsmcrvx 
i mcommmmmt 3m<DPrmmmm.t zm^x 4 

Miz^MitLtztK 5 ig£> 4 M4 6 B£ Si 4 ^JB-ffct 
i>jgfflT'^4 0 

[0077] ( C ) a»«4^>7\ h'y, #-Atf)KR 

jje (b> (nmmxmzLtzifi-yxmtiLZtitz^mtt, 

mm^yy^ifx, ls im^m^^mm^m 
•thXoizh. &tzmi>ftwiz{m3-z>mjj<7j®$&m®. 
izmm&t'ytfzimwttf-frzmm. lx . 

[0 0 7 8] fcfci.tr, H8£jjH-±d*:£»ftaHK6 

=t a ***flaHK<^)»#fc:tt, ^ti^ti<nmw.m%4 0 

^L-r#mtt^>T6 2 ^ffMtt 0 . #«ttb°y 6 4 



[ 0 0 7 9 ] «tttA>7 6 2 £ffM-f 4J4/U: 

1 s 3°o ^xx/ll±^/•^ (MjS2 2 o o o 
mm&v >64 ^mmntf-ju & e zwm- 4 &A,rm 
tLxiz. nta*«2 3 o°c~2 7 o°ctimmm£&m 
\^xx/ry^y\iA,tz\ xx/m\±A,tz. xx/m 
/m\&A,tz*m^hz\bbmt. lw 

[0 080] ttz. H9t:^J; a^4tfcO>tHEIfiS* 
7 2, 7 4fcJ:t^7 6* i Jl<J^|JBSilT*-6 4 

x^t;J; 0-fls-fttfc#«<tafi«8 0 Srffli^^t; 
tt, fkfciHifcffiK-ft— Sr<O0JBHHR7 Oii, f^)t' 

1 0 ^H±tciS0fflJBtfM»«f n° y F ZWmt. mJT<n 
0M7 6(i, ^0»*HIS&4 0OfT*-;HS±O 

[0081 ] i<73 £ a =5r#»ffcS«l8 0<0*6-t«, * 

H±fc, »Bttt°y 6 4 6 6 

Six. vif— rK— F (EI^^«i^Lfc) otfMfflffi^fc 

JBjStfe*Wyt«y F±t#Stt^>T6 2^'ffMSii 
T , LSIf-y T^O«^p n p 8 2 OiiAfcMi'-7b 8 4 
tS8tt3*ift«fc3ls|ftR$*U. (Hl0#fE) . ttz. 

#J1^K«8 o t , f^IftSSS 0±^KS^S 
«^gE n a n 8 2 fc . #«^»«8 0#Wtt^ix4v-tf- 
*f- F S #*6fc^:#:fc LT4mW*B#«tfc 5*1.4 . 
[OO82]011(4. #«-ft*M8 OcoSt^HSOtS 
*«0|1HBHHR7 OtWLtf 77ayfyf- 
8 6«8 ■ H56S*!, fl&*r<0EIIH6E7 6«^a»fc 
ftStR0M«!tfcOXf^ 7-^-8 8^H*§*lTV^ 

Xii. f-vmy-rVlf— 8 614, f-^ 
VK/ n' U ^ A * fc* Oftl^m* 1 ^ S ft » S *tfc 
*^ n a n 8 2 coil:Ttffi«^4 tT*— /W=«SWtSf 

4 0 4fc, BT, FR4, FR50 

[oo83] s^tc. mi 2iz^txotz^ ^mitrnw. 

8 0SflBR^-**«>iHa<0|lIliHEK<0— S1±, ^ospfc 
H»4 OfcUBjfiUfcaM^'ty F±t»l4^>T6 2 * 
«J£U fffi^OOS^K (ii"CJ4»T*«llFHHHK7 

o) mmvmMi o^mtimui eizwmm-? 
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[0084] mi o ttjv^aasirja^-j: a t , 

Tit*, ilfWl^-S £ t iZ X <0 , atfl£HS&4 0 CO a 
*>, «X,*f^«y F^£Kft£-£*:l?HP£«*)£U 
SttlL^i^V^/ Kgp^Hc, »fttA>76 2, mm 
tt b° y 6 4 % 4 ^ ti*mi4 6 6 £ Rtt 4 . 
[0085] ±IBHSS^mit^^T. #yX?^>y H 

iWfiK. -v^Si±l~7//m^M4L<, 
(iO. 01—0. 0 6jKmWl,\ — -y^ 

[0086] z<7)£ d&ii/C^-y H*±fcKt'«i--y 

Salt , #JfmCKffiR^j£$^.«> . 
[0087] JJBfcUtffflecoflBfcSSi: LT(i, (4y^«f 

<7) v ^ h m n^ft tz 7 9 -y ? * t 
zK*tmLxmm-&?>mx*fo&, -77, 

XX-iyy^A, xX-M, xX-t'xvx^t'A 5 

«6ffl-c* * . ot, mmm* t> t izwmth . 

[00 88] 

[SIMM] (H*«l) 

( 1 ) i-T, £*mft^£ttl^*nHlill!M& 

xt-ir-if^^-TBx^-^'t Lft7°V7°isyt. mmt 

fl:§«i:7 5x^m, iMfSl 2coJ¥§{i:l 2wmt*») , i 



mT'£>6 i 5^PET7 1 4 £5$*— 

[0089] (2)Ol^\ PET7-f/l/A14±K 
mWitf^ls— fSMtSrfT^T, PET7^;^14i3j; 
t/ffiiBH£K*f 1 0 SrKiiLTffllS 1 2 fcSS b'r*-^ 
MiPl 6£ffMU S&fc-^BHPl 6f*|£gt^ 

ii'-fiifti^tfx 5 r^aL/i. <r commmiz 
fr^-^ffMfflconsp^ffM^Ji, =sm 
is^s t - ? a,* w*»fis*ibir* v-jf mum* 

ffifflU LT/¥§2 2/imi0PET7 i-/kA£® 

fllMt^ 5 h Lfz , KWJ¥7 5 ^mc^^x^xjtf 
* ^^flt»*f C , ?X 9 A A - ^ffiT PET7 A )VM% 
frt>V-~ Tb'-AHHtLT 1 0 0^/l^xe-Ft, 

l/-f,Willl HSmattMOGT 6 0 5 L D XSr 
ffifflL, f «f X S 7WW*t0l/-fllt^ffll 
WS^^Lifi 5 K H z , ) VVXX. 0.8m 
J, is 3 -y hWt&l Otln^, 
[0090] (3)fXS T«S«**ifc*Rt=« L 

t, fflrsi 2*«>r>#i;-i e fc"r*«HiH«>^#*siS' 

MLT, WP1 6W±9It*)-f*»«BMa*aiLT, 
PHP1 6rtt«jSIH«>-D|t 1 8^^«LTb"T^-;k2 

[0 09 1 ] (4) §i?>C, PET7^/1-A14^EP0J 
VX^^LT, MP1 6t*«Silftifto&ll 8± 
fcUIWtt^-^ b 2 2 tT , *6»'ffiK« 1 0<nm 

W^liffPET7 -< l AcDBfrfttiwrnftrthm. 

[0092] ( 5 ) iXt, PET7'( 1 4 ^JftSft 

stti oonfflA^fijiis^f*, x^>-«jajNBW 

2 4 ffi "(co^ffit^flj L , 1 0 0 °CT" 3 0 » 

[0093] ( 6 ) ±12 ( 5 ) tKLfJ»!l2 6 
±fc, J¥§ 1 2 jtx mC0irarS2 8 Sr , Mfe?aK 1 8 0°C, 
M&fim 0^, J±7J2MPa, *ffiS2. 5X103 
P a ay^-cry t T'JpMT l^x L . 

[0094] ( 7 ) -toft, MMBOilirg 1 2fc it/ 
2 8{;IMx 7 fy^»ILt, »#:0S#3 0io 
iW'3 2 (b'T^F^-irO) ^ffMLT, Wffl0S« 

[009 5] ( 8 ) acfc, »JSfflW^BIII8&3£«*fNH 
iO0S&«^(i, WH0S§a«3 4i;lRl#cr)>tH 

i o±^iisirsi 2^5fi^x>y^->-^3EPiSrifet'r, # 

#:0S^4 0 § ^t, »#:[1I1K4 0 hRMMt 

{4B-f 4ffiS<tt*W 1 0 CO^fflt , PET7^;l/A14 

[0096] ( 9 ) *0>8L ±IS ( 2 ) ~ ( 5 ) «II 
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<?DfiKrtfoffl*»^**iiK4 o izm-t&mnftizwMmih 

oil 8#9i5W$ix& § l 8 

z^Astimmmtt i o wsicx^ MMmrai 4 

MEI&MR 5 0 £ 3 tMEK L, . 
[0097] ( 1 0 ) JJB ( 1 ) — ( 9 ) omat- J: o 

IUS£X«[50, 5 2£J:?/54£. H3t^-TJ;a^FJf 
? U K^7VX£fflWt 18 0°C 

HaBti^4*JMaHE6 0*f^j«Lfc (08# 

[00 98] ( 1 1 ) £tf)J:3i3r£*igiH6K6 0*» 

(T«»0 »«ftW4 0±C, »RtiI&tfft2 3 0 
°C<7)X X/Tyftyi^it'C t totTh>64 XJ4J4 
A*; 6 6 £ KM t , ffi:fr<Z>[IIB&£8E 5 4 ( ±Jg* 

K) oaH*iii»4 o±ti±, mmm&%)i 8 3°c^^ 

iiIII£-SK^±Jl[i]ff«K^«^n n p8 2 JtILt« 
S-rc, IU^A'y76 2£*FSfift8 2«ti:^4C- 

[0099] ( Hffi^iJ 2 ) 4 mc0ftWM8mfii*W 1 1 
[0 10 0] (mt&M3 ) 01 2tSf iofc. 4Jf£D 

<7Mun hzmss* h izb&l ttzmtfr < •/ k iz . 

[0101] ±RHttSffl l-3(:oUt s LSIf77 - 

frt>l^fd-><yy\ bga (#-/^'J-yH7W) a 



MdllSiD. HS3t8/l 0—1/2 fcsflrD, 5 
yHJBjSSIil ■ 5-2. OffiK 7>-Fffl«i±2/3~ 
8 / 1 0 i: & 9 AVJSfSK^TBE i: * o £ . 
[0 102] 

a^tiixff. mMnmmmttcoPrwg.tziimmizm 

mrrux-t^zt^zx^x^mLfz^m^mm^d-^. 
« t> Am: & § pugstactt* <n fr * -;nrr 

ih-^fiTt: Wit t y 4 fcld«mttiK-^ ^IBIS Lfc 

a;<yy\ mm&v>£fzumnii#-f\s*~mmmzm 

Wt&Zb tfiX & h cox\ l&SfBEBtots i ^^SPifto 

0 Wit t, Wffi^-^> ; 3&*t§ ^> . 

[02] ^HHt^s^jgniKa^Srfli^s^-jSiii 
[03] *^BB^^§^M0S§a«^*^^M-HIII 
[04] *ISfflfc:*»3&»4#MllI»aHK*«ia^-&^-HBF 

ffimmnmzz&mcommimz^mxfo i . 

[05 ] ( a ) - ( g ) |± N *f6Bgtj&»*>4^Ji|lI» 

[06 ] ( a ) - ( f ) 14, *8KI§fc:3&>!&»£*Ji0R 
a^&«^t--&^rHHIR*R^»jiX^£O-gp&^0 

[07 ] *f^fc3&»^i**iiiJHHeR<o--iQi0Kii*^ 

[08] *|^fc*^4#MllI»aHK*«|fi^-&rt-Hll 
[09 ] ^agt^^^JlIllff^MOftollJt^FJ^ 

^■tmx$> 5 . 

[010] *iwat3&»3&»&^«iiFJ8aHKcojefc:fl!i<^afc 

^HSr^-r0-CJ)So 

[011] *^t;^^^#jg[gj^^cOflfec0^iife^ 
^^-T0T'S)-So 

[W-^cOfMHJ] 

1 o tmi±ms 
1 2 mm 
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1 4 &M7 4 )VJ± 

is tsiiftoi 

2 o aaHbTTsfr— ^ 

2 2. 4 2 fttt^-Xh 
2 4, 4 4 5^S«^#; 

2 6. 4 6 mmmmmm 

2 8 ffiSF 

3 0. 3 2 

3 4 Pfi9mjft£tit 

4 0 tfttUft 



5 0 JVB»#» 

6 0. 8 0 &MttMM 

6 2 yx^vs>r 

6 4 try 

6 6 \tA,t£i$—jl> 

70. 72. 74. 76 A"HES&; 

8 2 LSI ^tfO«^^B a n 

8 3 vjv-f—w^vm 
s 4 ox^m*— 

8 6 f 'yTnyfyf 
88 XfOt 



[01 ] 



[02] 



-A 

-C 

-J) 



[03] 



[04] 




-A 

-B 
-S 

-c 





[H7] 


40 
















40~ 

G4 


4^ 
66 66 64 



-A 
-B 

-G 
-F 



[H8] 



[H9] 




83 



82 



.62 



SO- 



*^7fi 
74 

-'-72 
70 



(S 3) )0 1-2 1 7 5 50 (P2001-217550A) 




(51) int. ci. 7 msm^ 

H 0 5 K 1/11 



F I 

H 0 1 L 23/12 



<##) 

B 
N 



(€.4))01-217550 (P20 0 1-2 1 7 5 5 OA) 



F^-A(##) 



5E317 


AA01 


AA24 


BB01 


BB11 


CC08 




CC25 


CC31 


CC53 


CD34 


CD40 




GG09 


GG14 








5E338 


AA03 


BB02 


BB12 


BB25 


BB72 




BB75 


CC01 


CD03 


CD33 


EE26 


5E346 


AA05 


AA06 


AA12 


AA15 


AA22 




AA32 


AA43 


AA51 


CC02 


CC04 




CC09 


CC32 


DD02 


DD12 


DD32 




DD45 


EE06 


EE09 


EE13 


EE15 




EE18 


FF04 


FF07 


FF14 


FF18 




FF24 


FF35 


FF45 


GG15 


GG17 




GG18 


GG22 


GG25 


GG28 


HH11 




HH22 


HH25 









